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New azetidinone derivatives, inhibiting platelet aggregation - 
are antiinflammatory and antiphlogistic agents e.g. 
1 -benzyl -4 -di f luoromethyl - 2 -azetidinone 
Patent Assignee: YOSHITOMI PHARM IND KK (YOSH ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 5058993 A 

Cpd. (I) is of the formula (A) , where Rl and R2 are opt. different and 
are respectively H, alkyl or hydroxyalkyl and R3 is H or aryl or aralkyl 
with or without substitution or an acid-added salt. The prepn. of (I) and 
acid-added salt is effected by using a dif luoroethane image cpd. of the 
formula : CHF2CH=N-R3 . 

US E / ADVANTAGE - The cpd. has ant i - inflammatory activity, antalgic 
activity and platelet aggregation inhibiting activity and is useful as 
antalgic/ant iphlogistic agent and drug for circulating system. The method 
can prepare (I) in a high yield. 

In an example, 0.48 ml 2 . 5M hexane soln. of n-butyllithium is dropped 
to mixt. of 4 ml THF and 0.17 ml di i sopropylamine at 78degC and the mixt 
is stirred for 20 min . . 0.12 ml ethyl acetate is dropped to it and the 
mixt. is stirred for 20 min.. Then, 0.77 g N- (2 , 2 -dif luoroethyl idene ) 
benzylamine is dropped to it and the mixt. is stirred for 30 min. and then 
IN HC1 is added to top the reaction. The organic layer is extracted with 
diethyl ether 2 or 3 times and purified by silica gel column 
chromatography { hexane/ethy 1 acetate=4 : 1 to give 0.15 g l-benzyl-4- 
dif luoromethyl -2 (I) (Yield: 73%. 
Dwg . O/O 

Title Terms: NEW; AZETIDINONE; DERIVATIVE; INHIBIT; PLATELET; AGGREGATE ; 
ANT I INFLAMMATORY ; ANTIPHLOGISTIC; AGENT; BENZYL; DI ; FLUOROMETHYL ; 
AZETIDINONE 
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l9 F-NMR (470MHz, CDC1 3 , C 6 F 6 ) 

6 41.628 (dd, JCHaF 2 =54. 93Hz, JCFCKb=3. 05Hz, E or 
Z) 
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6 41.634 (dd, JCHaF 2 =54. 93Hz, JCFCHb=3. 05Hz, E or 
Z) 

X H-NMR (500MHz, CDC1 3 ) 
6 4.721 (m, 2H, He) 

6 6.154 (dd, JC, Ha=54. 93Hz, JCHaCHb=5. 37Hz, 1H, H 
a) 

6 7. 2 -7. 4 (mp, 5H, Ph) 

6 7. 696 (dt, JCFCHb=3. 54Hz, JCHaCHb=5. 37Hz) 1H E, Z 
Hb 

6 7.704 (dt, JCFCHb=3. 54Hz, JCHaCHb=5. 37Hz) 
13 C-NMR (10MHz, CDC1 3 ) 
6 64.170 (s, C 3 ) 

6 112.956 (t, 10^=238. 1Hz, C x ) 

6 127.640 (s, Ph) 

6 123.188 (s, Ph) 

6 128.756 (s, Ph) 

6 136.893 (s, Ph) 

6156.019 (t, JC 2 F=31.9Hz, C 2 ) 

IR: 2900-3070cnf 1 (Ph) 
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. 90-7. 30 (m. Ph.) 
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FW 211. 21 

19 F-NMR (470MFz, CDC1 3 , C 6 F G ) 

6 37. 076 (ddd, JCFaF ft =294. 50Hz. JCHaF a "54. 93H 
z, JCF rtCHb-10. 68Hz,Fa) 

638. Ml (ddd, JCFaF ft ~294. 50Hz. JCHaF ft "54. 931! 
z, JCF tfCHb=7.63Hz,F ft) 
l H-NMK (500MHz, CDC1 :1 ) 

6 2.904 (ddd, JCHcCHd- 14.89Hz, JCHbCHc"2. 44Hz, JCF 
CHc-O. R5Hz, 1H, He) 

6 3.055 (ddd, JCHeCHd-14. 89Hz, JDlbCHd=5. 37Hz, KF 
CHd-O. 85Hz, 1H, Hd) 
6 3.072 (mp, 1H, Mb) 
6 4.139 (d, JCHeCHf-M. 51Hz, 1H, Ho) 
6 4.709 (d, JCHcCHt'-M. 51Hz, 1H, Hf) 
6 5.732 (ddd, JCHaF a -JCHF ft "54.61Hz, JCHaCHb 4. 



27Hz, 1H, Ha) 

6 7.28-7,36 (m, 5H, Ph) 

13 C-NMR (75MHz, CDC1 3 ) 

6 37.9306 (t, JC 3 F=3.6Hz, C 3 ) 

6 45.9528 (s, C 5 ) 

6 50.5112 (t, JC 2 F=26.2Hz, C 2 ) 

6 115.312 (t, JC 1 F=242.4Hz, 

6 128.044 (s, Ph) 



6 128.513 (s, Ph) 
6 128. 936 (s, Ph) 
6 135.211 (s, Ph) 
6 165. 752 (s, C 4 ) 
IR: 1756cm" 1 <C=0) 
2940-3036cm~ 1 (Ph) 
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FW 227. 21 

19 F-NMR (470MHz, CDC1 3 , C 6 F 6 ) 

6 36.456 (ddd, JCFaF /3 =293. 74Hz, JCHaF a =54. 93H 
z, JCF aCHb=9. 16Hz,F a) 

6 38.823 (ddd, JCFaF 0=293.74Hz, JCHaF 0 =54. 93H 
z, JCF 0CHb=8.39Hz,F 0) 
*H-NMR (500MHz, CDC1 3 ) 

6 3.085 (dd, JCHcCHd=15. 26Hz, JCHbCHc=2. 45Hz, 1H, 
He) 

6 3.236 (dd, JCHcCHd=15. 26Hz, JCHbCHd=5. 74Hz, 1H, 



Ph 



T 



0 



Hd) 

6 3.789 (s, 3H, He) 
6 4. 280 ~4. 340 (m, Hb) 
6 5.964 (dt, JCHaF=55. 05Hz, 
a) 

6 6.85~7,40 (ra, Ph) 
13 C-NMR (75MHz, CDC1 3 ) 
6 37.417 (t, JC 3 F=3.6Hz, C 3 ) 
6 31.247 (t, JC 2 F=27.2Hz, C 2 ) 
6 55.472 (s, C 5 ) 



JCHaCHb=3. 90Hz, 1H, H 



6 114.405 (s, Ph) 
6 114.536 (t, JC 1 F=244. 4Hz, 
6 130. 634 (s, Ph) 
6 156.628 (s, Ph) 
6 162. 449 (s, C 4 ) 
IR: 1748cm" 1 (C=0) 
2842~2922cnf 1 (Ph) 
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C 12 H 13 F 2 NO 
FW 225. 24 
d. r.=l:l 

19 F-NMR (470MHz, CDC1 3 , C 6 F 6 ) 

6 34.983 (ddd, JCFaF 0=296.O3Hz, JCHaF a =54. 93H 
z, JCF aCHb=7.63Hz,F a) 

6 39.002 (ddd, JCFaF 0 =296. 03Hz, JCHaF 0 =54. 93H 
z, JCF 0CHb=lO.68Hz,F0) 
X H-NMR (500MHz, CDC1 3 ) 
6 1.305 (d, JCHcCHd=7. 44Hz, 3H, Hd) 



6 3. if,:: (dt. .]< Hr< Hd T. 34II/, .|< HbOlr 



ir»H/ 



H, 11 



6 3. 259 (in, 1H, Hii) 

0 1. 017 j< Hi'CHl 11 S9H/. Hi, H.'i 
6 1. 729 (.1, .|(IM4H 11. 8911/ , IH, Ht ) 

6 5. 730 (.It, Jl H;iF- 5 1. 9311/, .KlWHb 1. 76H/. 111. II 
a) 

A 7. 20 - 7, 40 (in, 5H, It.) 

l \ NMK (7f.Mll/, ( IK 1 :t ) 

6 12. 469 (s, ('.,) 

ft IS. 577 <s. C,.) 

6 46. 075 (t, JC. t F 3. 5Hz, ( :t ) 

6 58. 144 (dU J('..Fu 26. 911/, J0..F fl 21.411/., ('..) 
6 1 If). 358 (1 , JC,F--243. 3Hz, (*,) 
6 128. 9HI (s, ft) 
6 128. 420 (s, Ph) 
6 128. S5>:i (s, I'h) 

6 nr>. :r/2 (s, no 

6 169. 575 (s, C fi ) 
IK: 1763rtn 1 ((' 0) 
2936 -3036cm 1 (It) 
MS: 225.09(31 
[ 0 0 2 6 ] TittiftfJ 7 

1 - x/l- - 4 - /: 4 u X f fi 3 - / -7 /1 2 
-TM-f- >" / ;. 
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C 12 H 13 K 2 N0 
FW 225. 24 

l9 F-NMR (470MHz, CDC1 3 , C t ,F fi ) 

6 40.016 (ddd, JCFaF fl =303. 66Hz, JCHaF a ~54. 46H 
z, JCF aCHb lO. 68Hz, F a) 

6 41.847 (ddd, JCFaF "303.66Hz, JCHaF fl ~53. 4 111 
z, JCF flCHb~6. 10Hz, F fl ) 
'HNMR (500MHz, CDC1 3 ) 

6 1.305 (dt, JCHcCHd-7. 69Hz, JCFCHd" 1 . 03Hz, 3H, H 
d) 

6 3.354 (dq, JCHcCHd.-7.69Hz, JCHbCHc-5. 58Hz. 1H 
c) 

6 3. 613 -3. 671 (m, 1H, Kb) 

6 4.07 (d, JCHoHf"14.96Hz, IH, He) 

6 4.733 (d, JCHeHf-14.96Hz, IH, Ht) 

6 5.804 (ddd. JCHaF fl "55. 57Hz, JCHaF fl "54. 16Hz, 

JCHaCHb-5. 92, IH, Ha) 

1:, C-NMR (75MHz, CDCU) 



H 



6 9. 156 (s, ( ,) 

6 35. 547 (•.. I ,,) 

6 46. 29S (d, |( \\- (i -d. IH/, ( ,! 

(i 53. 91 7 (<:-: J« .f n 29. 311/, Ji ,,r fl 21. hit/, i . 

6 1 If). 631 ( : , .[(',[ 242. 911/, ( ,) 

6 127. 936 (-.. I'll) 

6 12S. 517 (:., It) 

6 L2K. 773 (■.. It.) 

6 135. 3:»6 (:.. It) 

6 169. X2K (:-.. C : .) 
IK: 17.56, m 1 ((' 0) 
2936-3036«m 1 (It) 
[ 0 0 2 7 ] 7;/j{t>W H 

1 -• ; a i y?/i In ^ 7 'i 3, 3 * f n 
- 2 /' ; 3- ' > 
[^2 1 ] 



C. H. Fi 



N" 7 > h 



/ 3 6 -Q 

A 5 

C i: ,H ir ,F.,NO 
FW 239. 27 

iy F-NMK (470MHz, Cl)Cl :v C,.F„) 

6 41.497 (d.i, JCHaF-54. 93Hz. J< t( jib 9. 1 511/, 21) 
! H-NMK (500MH/., CIX.:i :i ) 
6 1. 275 (s, 311, Hd) 
6 1. 288 (t, J( FCHc-O. 91Hz, 3H, He) 
6 3.238 (dt, JCFCHb-8. 36Hz, JCHaCHb 6. 59Hz, IH, H 
b) 

6 4.013 (dt, JCHeCHf-14. 90Hz, JCFCHe--l. 16Hz, IH, H 
c) 

6 4.757 (d. JCHoCHf=14.90Hz, 111, Hf) 
6 5.779 (dt, JCFHa=55. 18Hz, JCHaCHb-6. 59Hz, IH, H 
a) 

6 7.20-7.40 (m, 5H, Ph) 

K1 C-NMR (75MHz, CDC1 3 ) 

6 16. 799 (s, C 4 ) 

6 22.031 (s, C f> ) 

6 45.318 (s, C 7 ) 

6 52.952 (t, JC..F-3. 3Hz, C ;1 ) 

6 61.296 (t. JC..F-25. 5Hz, C.,) 

6 115. 938 (t, JC,F=242. 5Hz, C , ) 

6 127. 945 (s, Ph) 

6 128.510 (s, Ph) 

6 128.889 (s, Ph) 

6 135. 469 (s, Ph) 

6 172. 963 (s, CJ 

IR: 1765cm" 1 (O 0) 
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2934-3036cnf 1 (Ph, CH 3 ) 
MS: 239. 1096 

[0028] mmm9 

1 -^<yy;b- 3 4 - i/7;\sjru ^ 3vU- 2 

Ut2 2] 

Ci H. FaF/3, 



>^x 3 

C 13 Hi5F 2 N0 *. « 

FW 239. 27 
d. r. =88:12 

I9 F-NMR (470MHz, CDC1 3 , C 6 F 6 ) 

6 38.614 (ddd, JCFaF 0=297. 55Hz, JCHaF a =54. 94H 
z, JCF aCHb=7.63Hz, IF, F a) 

6 39.420 (ddd, JCFaF 0=297.55Hz, JCHaF j3 =54. 94H 
z, JCF j3CHb=10.68Hz, IF, F0) 

1 H-NMR (500MHz, CDC1 3 ) 

6 0.969 (t, JCHfCHdHe=7. 33Hz, 3H, Hf) 

6 1.595 (ddq, JCHdCHe=14. 24Hz, JCHcCHd=8. 64Hz, JCH 
dCHf=7.32Hz, 1H, Hd) 

6 1.805 (ddq, JCHdCHc=14.24Hz, JCHcCHe=6. 22Hz, JCH 
eCHf=7.32Hz, 1H, He) 

6 3.070 (ddd, JCHcCHd=8. 64Hz, JCHcCHe=6. 22Hz, JCHb 
CHc=2.42Hz, 1H, He) 



6 3.316 (dddd, JCF 0 CHb=9. 97Hz, JCF aCHb=7.42Hz, 

JCHaCHb=4.94Hz, JCHbCHc=2. 42Hz, 1H, He) 

6 4. 067 (dd, JCHgHf =14. 89Hz, JCFCHg=0. 73Hz, 1H, H 

g) 

6 4.750 (d, JCHgHf =14. 89Hz, 1H, Hf) 

6 5. 730 (dt. JcHaF =54. 93Hz, JCHaCHb=4. 89Hz, 1H, H 

a) 

6 7. 20-7. 40 (ra, 5H, Ph) 

13 C-NMR (75MHz, CDC1 3 ) 

6 11. 162 (s, C s ) 

6 20.867 (s, C 4 ) 

6 45.541 (s, C 7 ) 

6 52. 897 (t, JC 3 F=3. 1Hz, C 3 ) 

6 56.248 (dd, JC 2 Fa =26. 9Hz, JC 2 F 0=24.8Hz, C 2 ) 

6115.512 (t, JCjF=243. 5Hz, C^ 

6 127.983 (s, Ph) 

6 128.515 (s, Ph) 

6 128.900 (s, Ph) 

6 135.401 (s, Ph) 

6 168.987 (s, C 6 ) 

IR: 1760cm" 1 (C=0) 

2892-3036cm~ l (CH 3 CH 2 -, Ph) 

MS: 239.1094 

[0029] mmm 1 0 

1 -^S^jV- 4 - i?y/\s*vi / ^fV- 3 -^rf^fV- 
2 -TW-*J/ > 
Ut2 3] 



C, H. FaFyS. 



C 18 H 25 N0 
FW 271.40 

19 F-NMR (470MHz, CDC1 3 , C 6 F 6 ) 

6 38.641 (ddd, JCFaF /3 =296. 02Hz, JCHaF a =54. 93H 
z, JCF aCHb=7. 63Hz, IF, F a) 

6 39.404 (ddd, JCFaF /3=296.02Hz, JCHaF j3 =54. 93H 
z, JCF 0CHb=9. 15Hz, IF, F 0) 
1 H-NMR (500MHz, CDC1 3 ) 
6 0.871 (t, JCH 2 CH 3 =7. 02Hz, 3H, CH 3 ) 
61.20-1.80 (m, 12H, Hd) 

6 3.102 (ddd, JCHcCH=8. 66Hz, JCHcCH=6. 35Hz, JCHbCH 
c=2. 19Hz, 1H, He) 
6 3.20-3.30 (m, 1H, Hb) 

6 4.065 (dd, JCHeHf=14. 89Hz, JCFCHe=0. 48Hz, 1H, H 
e) 

6 4.741 (d t JCHeHf=14. 89Hz, 1H, Hf) 



k ^CHz)« CHj 



^5.66D(dt, JCH 2 F=55. 30Hz, JCH 2 CHb=4. 76Hz, 1H, H 
a) 

6 7.20-7.40 (m, 5H, Ph) 
13 C-NMR (50MHz, CDC1 3 ) 

5 14.070, 22.617, 26.8752, 27.720,29.004, 29.231, 
31.685 (s, C 2 ) 

6 45.568 (s, C 6 ) 

6 51.580 (t, JC 3 f=3. 1Hz, C 3 ) 

6 56.583 (dd, JC 2 Fa=26.5Hz, JC 2 F 0=25.OHz, C 2 ) 
6 115.526 (t, JC!F=243. 6Hz, C^ 
6 127.999, 128.531, 128.909, 135.403 (s, Ph) 
6 169.218 (s, C 5 ) 

[0030] mmm 1 1 

[{L2 4] 
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C , H. Fa: 



r 



( ,.,11, .F..M) 

F» 252,. 29 
d. ... I.J: i 

'"(• NMK (170MHz. UX'l { , i \ \\ ) 

ft in. oho di.id, jn-dF /{ uiiH*. jou a :>i. <mh 

z, .]< F a ( HI) 7. 03Hz, IF, F n ) 

A12.K56 (ddd, JO'aF H 29ti.02Hz, JCHaF /i 55. C.9II 
z, JCF 0 ( HI) 9. 9211/., IF, F ) 

"n nmk (r»ooMiiz. ax:i 3 ) 

ft 0. 1*1 H (t. JCHfCHK 7. 32Hz, 3H, H«) 

ft 1. :*0 — 1 . SO (m, 211, Hf) 

ft Lf)() -l.HO (in, 211, Ha, Hi ) 

A3, lit". (ddd, JCHrOk--*. (WHz, J( H-'HI -f». 9KHz, JCH5C 
He 54Hz, 1H, He) 

ft I. 070 (del, JCHIiHi 14. 90Hz, JCHF 0. tilllz. Ill, llh) 
ft 4. 735 (d, JCHhHi-M. 90Hz, 1H, Hi) 
ft 5. GOO (ddd, JCHaF a "55. 05Hz, JCHaF /i 55.5511/., 
J('HaCH:r4. 7GHz, 1H, Ha) 
ft 7. 20 -7. 40 (m, f>H, I'll) 
,: V NMK ( 125MHz. 11X71.,) 
ft IX 724 (s, (',) 
ft 20. 225 (s, C r ) 
ft 29. S27 (s, C 4 ) 
ft 45. 579 (s, CJ 



\ ( « :•; S2H/, jc :i i- ; : ::. 29!l/. 

i r» "27. 27Hz, JC..I /i 24. 22!!.-, I .,) 
! 213. 5GH/, ( ,) 



ft 51. 377 (d.i, J 
ft 50. NK7 Id.: 
ft 11a. 19S ( : 

.•■ 1 2-v ou i v 

ft 12S. 541 (n. I'!:) 

ft 12S. ^24 ( 

ft 135. 419 (::, I'll) 

ft 109. 209 ( 

[ i) o :i 1 ] '.fcJKuM 1 2 

1 . f 1 l: f'u \ •; : J h ) 4 

' t >\ \ u * f- 1\ l: v-i' f-;-' / : 
WWW f>] 



F 2 CH^ 



P h 



/N 



OH 

/ 



CH; 



C.,H 1S F :; N0, 

[ o 0 :i 2 ] 'l-m^l 1 3 

4 -f H ■* u A f /L - 

[1L2 6] 



N- 
H 



C'. 1 H, ) 1 ; .,N0 



'7 U > F V^frfcJ 

(51) Int.Cl- s SfcBiJK*} frlN?£if&^- F I ^^^-:-^hF 

A 6 1 K 31/395 ABN 
AC B 
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